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Abstract

The present study was carried out to determine the effects of benzidine on male mice(Mus
musculus). Animals were treated once via interperetonium(ip) to concentration (25,50 &100)mg/kg
benzidine for (3&5)months. The histopathlogical changes of the liver results showed degeneration,
infiltration of inflammatory cells aggregate of Kupffer cells . As well as observed congestion in blood
vessels, necrosis, granuloma, hemorrhage, cytoplasmic vaculation and revealed fatty droplets and
increased of mucus poly saccharide deposition compared with control animals. On the other hand
increased in the chromosome aberrations includes ring chromosome, centromeric break, dicentric

chromosome and chromatid break.
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1. Introduction

Benzidine used mainly as intermediates

in the production of azo dyes,
symmetrically or asymmetrically coupled
products can be produced by simultaneous
or successive diazotization respectively
Benzidine has been used since the 1850s as
the reagent base for the production of a
large number of dyes, particularly azo dyes
for wool, cotton, and leather " In the past,
benzidine also has been used in clinical
laboratories for detection of blood, as a
rubber

compounding agent, in the
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manufacture of plastic films, for detection
of hydrogen peroxide in milk, and for
quantitative determination of nicotine. Most
of these uses have been discontinued
because of toxicological concerns. Some
dyes used as stains for microscopy and
similar laboratory applications may contain
benzidine as an impurity ®*" Benzidine was
tested in mice, rats, hamsters and dogs by
oral administration, in mice and rats by
subcutaneous administration and in rats by
inhalation and

intraperitoneal injection.
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Following oral administration to newborn
and adult mice of different strains and of
both sexes, it significantly increased the
incidence of benign and malignant liver
tumours. In female rats, it is markedly
increased the incidence of mammary
tumours; in male and female hamsters, it
increased the incidence of liver tumours;
and in dogs it produced bladder tumours ( >
The subcutaneous administration  of
benzidine or its sulfate to mice produced
significant increases in the incidence of
benign and malignant liver tumours. In rats,
benzidine produced a high incidence of
Zymbal gland tumours; colonic tumours
were also reported. The intraperitoneal
administration of benzidine to rats resulted
in a marked increase in the incidence of
mammary and Zymbal gland tumours ©- In
benzidine, the

workers  exposed to

accumulation of mutant p53 protein

increased with increasing exposures'”"
Significant increases in the incidence of
chromosomal aberrations in peripheral
lymphocytes have been observed in workers
exposed to benzidine or benzidine-based
dyes @ Similarly, benzidine induced DNA
lesions in TP53 in the bladder, liver, and
lung of exposed rats and increased the
frequency of micro nucleated bone-marrow
cells and induced unscheduled DNA
synthesis in mice, and increased DNA

strand-breaks in the liver of exposed rats. ©

26

2.Materials and methods:

Male

purchased from animals house of science

mice weighting (30-40 g.)
college, they were kept with standard
condition (pallated and water ed libitum)
and a 12: 12 hrs. Light-dark cycle. Total
number of animals male (32) mice divided
into (4) groups with (8) mice in each. The
animals of control group (G1) treated only
normal  saline

Animals of G2, G3 and G4 were treated

interaperitoneally  for.

with benzidine interaperitoneally 25, 50 and
100 mg/kg respectevely. All treated animal
of G2, G3 and G4 groups were injected only
one time at the beginning of the experiment.
After (3 & 5) months, the male mice were
anensthetized with ether, liver and bone
marrow were taken from all animals, liver
samples immediately fixed in10% neutral
buffered formalin fixative. Then, routine
histological procedures were conducted %"
Histological sections of liver were stained
with haematoxiline and eosin (H&E), other
sections stained with PAS and examined
with light microscope, and bone marrow
were taken from all animals groups from

examined  chromosomes

(11).

femurs  for

aberrations according to



Basrah Journal of Science (B)

Vol. 34 (1) 25- 36, 2016 .

3. Results:
1-Histological examination

Histological examination of the liver
animals control showed central vein and
hepatocytes ( Fig.1). The histopathological
examination of the liver sections was
revealed after 3&5 month treatment to the
tested benzidine, varieties of lesions were
identified in the examined. These lesions
appeared to increase with the increasing
dose. The histopathological examination of
the animals treated with 25mg/kg.b.w. for 3
month showed infiltration of inflammatory
cells, liver cells degeneration, vasodilatation
in portal vein and enlargement of the
sinusoids (Fig.2 & 3) and showed

congestion, cell  degeneration  and

enlargement of the sinusoids in animals
treated for 5 month(Fig.4 & 5). While in the
animals treated with 50 mg/kg.b.w for
3month showed congestion in blood vessels,
inflammatory cells around the central vein,
necrotic cells and granuloma(Fig.6&7), and
showed cytoplasmic vaculation, hemorrhage
and congestion in portal vein in the animals
treated for 5 month (Fig8 & 9).
Adminstration of benzidine with
100mg/kg.b.w for 3&5 month resulted in
the damage of liver structure along with
disarrangement of hepatic strands , also
showed hemorrhage, more degeneration
cells, cytoplasmic vaculation, congestion in

portal vein, appear collagenous fiber and
fatty globules appear (10 &11 &13).

Fig.2: Histological section in liver of the animals
treated with 25mg/kg.b.w. of benzidine for 3 month,
showed central vein (CV), inflammatory cells &>
and cell degeneration —> (H&E. 400x).

Fig.1: Histological section in liver of control
mice, showed central vein(cv) and hepatocytes
—> (H&E. 400x).
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Fig.3: Histological section in liver of the animals treated
with 25mg/kg.b.w. of benzidine for 3 month, showed treated with 25mg/kg.b.w. of benzidine for 5 month,
showed congestion — , acidophilic cytoplasm

vasodilation in portal vein (PV), enlargement of the
sinusoids—=> and cell degeneration —» (H&E. 400x). ||@— and cell degeneratione—» (H&E. 400x).

Fig.6: Histological section in liver of the animals

Fig.5: Histological section in liver of the animals treated
treated with 50mg/kg.bw. of benzidine for 3 month,

with 25mg/kg.bw. of benzidine for 5 month, showed cell
showeed congestion—p. , inflammatory cells around

degeneration ¢—p |, enlargement of the sinusoids
<> (H&E. 400x). the central vein <> and necrotic cellsg—» (H&E.
400x).

Fig.8: Histological section in liver of the animals
treated with 50mg/kg.bw. of benzidine for 5 month,

degeneration —p and granuloma <— ( H&E. 400x). | showed inflammatory cells <« and cytoplasmic
vaculation—™ (H&E.400x).

Fig.7: Histological section in liver of the animals treated
with 50mg/kg.bw. of benzidine for 3 month, showed cell
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Fig.9: Histological section in liver of the animals treated
with 100mg/kg.b.w. of benzidine for 3 month, showed
cell degeneration —» , hemorrhage <«—p and
congestion in portal vein <> (H&E. 400x).

Fig.10 : Histological section in liver of the animals
treated with 100mg/kg.b.w. of benzidine for 3 month,
showed congestion in portal vein ¢ and cell
degeneration —» H&E.400x).

Fig.11: Histological section in liver of the animals treated
with 50mg/kg.b.w. of benzidine for 5 month, showed
collagenous fibere—pand congestion&> (H&E.400x).

Fig.12: Histological section in liver of the animals treated
50mg/kg.b.w. of benzidine for 5 month, showed
hemorrhage <= ,necrotic cell @, more degeneration
cells —» and pycnotice—» H&E.400x).

with 50mg/kg.b.w. of benzidine for 5 month, showed cell
degeneration —p and fatty globules ¢—p H&E. 400x).
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2-Histochemical examination:

Histological examination of the liver
animals treated with 25mg/kg.bw for 5 month
showed densely mucus poly saccharide deposits
in the hepotocyte cytoplasm and around the
central vein compared with animals control
(Fig.14,15 & 16), and observed more densely
glycogen deposits in the hepotocyte cytoplasm
in the liver animals treated with 50mg/kg.

b.w.(Fig.17 & 18). While in the liver of animals
treated with 100mg/kg.b.w. were showed more
deposits around the central vein and portal
vein(Fig.19&20).

mice, observed low densely of mucus poly
saccharide deposits —» (PASAOOX).

Fig.14: Histological section in liver of control

Fig.15:Histological section in liver of the
animals treated with 25mg/kg.b.w. of benzidine
for 5 month, observed déensely of mucus |poly
saccharide deﬁosns in the hepotocyte cyto rz;lsm
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are seen as pink (PAS. 400x).

Fig.16:Histological section in liver of the animals
treated with 25mg/kg.b.w. of benzidine for 5 month,
observed densely of mucus poly saccharide deposits in
the hepotocyte cytoplasm —» . These accumulations

Fig.17:Histological section in liver of the animals
treated with 50mg/kg.b.w. of benzidine for 5 month,
observed more densely of mucus poly saccharide
deposits in the hepotocyte cytoplasm —. . These
accumulations are seen as pink (PAS. 400x).
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Fig.18:Histological section in liver of the animals

are seen as pink(PAS.400x).

treated with 50mg/kg.b.w. of benzidine for 5 month,
observed densely of mucus poly saccharide deposits in
the hepotocyte cytoplasm —,. . These accumulations

Fig.19:Histological section in liver of the animals
treated with 100mg/kg.b.w. of benzidine for 5
month, observed densely of mucus poly saccharide
deposits in the hepotocyte cytoplasm and more
deposits around the central vein —. . These

accumulations are seen as pink(PAS.400x).
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Fig.20:Histological section in liver of the animals treated
with 100mg/kg.b.w. of benzidine for 5 month, observed

densely of mucus poly saccharide deposits in the hepotocyte
cytoplasm and deposits around the portal vein and deposits
the plasma membrane —. These accumulations are seen|

pink (PAS.400x).

3-Cytogenitic examination:

The examination of bone marrow cells in
metaphase stage of male mice treated with
25mg/kg.bw. of benzidine after 5 month,
observed ring chromosomes, centromeric break
and dicentric chromosome compared with
animals control (Fig. 20, 21, 22 & 23), and
observed chromosomal aberrations includes ring
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chromosome, centromeric break, dicentric
chromosom and chromatid break in animals
treated with 50mg/kg (Fig. 24 & 25). While in
the bone marrow cells with animals treated with
100mg/kg showed centromeric break and
chromatid break (Fig.26 & 27).
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Fig.21: Giemsa-stained bone marrow metaphases of male mice treated with 25mg/kg. for 5 month,

of male mice, showed normal chromosomes . .
1000x showed ring chromosomes <€ , centromeric
break —> and dicentric chromosome — 1000x

ll
R 4 "w
& 5,

. .
r

* A

Fig.23: Giemsa-stained bone marrow metaphases of
male mice treated with 25mg/kg. for 5 month, showed
dicentric chromosome = —».1000x

Fig.24: Giemsa-stained bone marrow metaphases
of male mice treated with 50mg/kg. for 5 month,
showed ring chromosomes chromatid break
¢—>and dicentric chromosome — .1000x

Fig.25: Giemsa-stained bone marrow metaphases
of male mice treated with 50mg/kg. for 5 month,
showed chromatid break —> and centromeric
break — .1000x
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centromeric break —» .1000x

Fig.26: Giemsa-stained bone marrow metaphases of
male mice treated with 100mg/kg. for 5 month, showed

Discussion

In the present study liver histologic
observations of the controle mouse showed
radially arranged hepatic cords around the
central vein. The histological study of liver
of the male mice treated with (25, 50 & 100)
mg/kg.bw. of benzidine for 3 &5 month
showed infiltration of inflammatory cells,
liver cells degeneration, vasodilatation in
portal vein, thickening of bile duct wall,
enlargement of the sinusoids, congestion,
necrotic cells, granuloma, cytoplasmic
vaculation, hemorrhage and  appear
collagenous fiber and fatty globules. Liver is
a target organ and primary site of
detoxification and is the major site of
intense metabolism and is therefore prone to
various disorders as a consequence of
exposure to the toxins of extrinsic and
intrinsic forms and plays important role in

metabolism to maintain energy level and
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Fig.27: Giemsa-stained bone marrow metaphases
of male mice treated with 100mg/kg. for 5 month,
showed chromatid break —» and centromeric
break —> .1000x

structural stability of body?. In the present
study, the aggregation of inflammatory
cells can be considered as a sign of an
immune response, these inflammatory cells
play an important role to the toxic
metabolites of benzidine. These results are
agreement  with  different  previous
researches which indicated that the exposure
to chemicals led to induce sever
phathologial and  physiological and
biochemical disturbances in experimental
animals, mice and rabbits ¥ and rats ®* 9,
Our result were in agreement with ®® who
observed vacuolar degradation, nicrotic
hepatocytes and infiltration of inflammatory
cells from exposure rabbits of dichlorvus
chemichal' " *® reported that Acrylamide
treatment in the liver of rats observed
necrosis and bleeding, proliferation of

sinusoidal bile ducts and hemorrhages.
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@9 showed extensive histopathological

lesions like hepatocytic enlargements,
necrosis and fatty changes in rat and mice.
In this study, we found deposits of mucus
poly saccharide in mice treatment of

benzidine for 5 month, These results are

induced chromosomes aberration in bone
marrow cells, These results are agreement
with different studies, “* showed increased
chromosomes aberration in lymphocyte
cells of mice treatment with benzidine.

(22 who observed ring chromosomes in rats

agreement with different studies , “® who bone marrow cells with treatment with
tetrazine and suggests these effect resulting
from DNA break and inhibitions of DNA

Topoisomerase 11 enzyme.

observed  deposits of glycogen in
hepatocytes from animals treatment with
Auramine. In the present study investigation

the benzidine treatment in the male mice
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